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Increasing demand 

Improving subseasonal predictions (Oct 2009-Sept 2012) 

Subseasonal prediction of heat extremes (Jan 2012-Dec 2014) 

http://www.theage.com.au/victoria/anger-over-spike-in-deaths-
during-record-victorian-heatwave-20140126-31gxb.html 

http://www.dailymail.co.uk/news/article-2539626/Widespread-
heatwave-causes-bushfires-court-chaos-Australian-Open.html 

http://www.sbs.com.au/news/article/2014/01/15/
heatwave-conditions-prompt-health-warning 



The Bureau of Meteorology’s weather forecast heatwave service 

The degree of acclimatisation, compared to the previous 30-day 
average (positive EHIaccl suggests lack of acclimatisation) 

Excess Heat Factor (EHF), Nairn and Fawcett 2013  http://www.cawcr.gov.au/technical-reports/CTR_060.pdf 

http://www.bom.gov.au/australia/heatwave 

Three days or more of high maximum and minimum temperatures 
that are unusual for that location (> climatological 95th percentile) 

EHIsig = (Ti + Ti+1 + Ti+2)/3 – T95 

EHIaccl = (Ti + Ti+1 + Ti+2)/3 – (Ti-1 + … + Ti-30)/30 

EHF = EHIsig × max(1, EHIaccl)  

Comprised of the significance excess heat index (EHIsig) 
and the acclimatisation index (EHIaccl)  

EHIaccl > 1 will amplify the EHF index value EHF > 0 

EHF > 85th percentile of heatwaves 

EHF > 3 × 85th percentile of heatwaves 



Weather and climate forecasts for risk management 

Using POAMA/ACCESS to help fill the gap 

POAMA-2 dynamical subseasonal-to-seasonal prediction 

Retrospective: 33 ensemble members on 1st, 11th & 21st of month, 1981-2013 

Real-time: 33 ensemble members twice per week since 2012 

Ocean and atmosphere perturbations from Coupled Ensemble Initialisation Scheme (breeding) 

Prediction 



Application to subseasonal heatwave forecasts 

READY 

GO! 

SET 

Monthly/Seasonal forecasts 
 • Update contingency plans, train volunteers 
 • Sensitize community, enable early-warning system 

Multi-week forecasts 
 • Mobilize assessment team, alert volunteers 
 • Warn community, local preparation activities 

Weather (NWP) forecasts 
 • Activate volunteers 
 • Evacuate community Adapted from iri.columbia.edu/csp/issue3/download 

Probability (percentage of ensemble members) of low-intensity/severe/extreme 
heatwaves occurring at any time within weeks/fortnights/month ahead 
 
POAMA-2 has generally good skill in detecting heatwaves at all lead times 
(Hudson and Marshall 2016, Bureau Research Report in review) 



Experimental heatwave forecast product, e.g. January 2013 

Product also available for Weeks (2,3), Fortnights (1, 1.5, 2) and Month 1 

POAMA EHF heatwave probability forecast for January 2013 

Month 1 (Initialised 27 December 2012) 

OBSERVED (AWAP) Severe Extreme Low-intensity 

poama.bom.gov.au 



POAMA Tmax probability forecasts for the fortnight 3-16 January 2013 

Percentile-based forecast products, e.g. January 2013 

Weeks 2 and 3 (Initialised 27 December 2012) 

Tercile Upper Quintile Upper Decile OBSERVED (AWAP) 

Products available for Weeks (1, 2), Fortnights (1, 1.5, 2), Months (1, 2, 3) and Seasons (1, 2, 3) 

poama.bom.gov.au 

(highest 20% of climatology) (highest 10% of climatology) 



Predicted Tmax distribution 
(yellow) is shifted about +4°C, 
relative to climatology (grey) 

POAMA Extreme Heat Days forecast for January 2013 

Month 1 (Initialised 27 December 2012) 

Product available for Months (1, 2, 3) and Season 1 

Number of hot (decile 10) days 
Chance of having more than the 

usual number of hot days 

poama.bom.gov.au 

Percentile-based forecast products, e.g. January 2013 
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Relationships with climate drivers: windows of forecast opportunity  

E.g. MJO phase 3 in SON 

Drivers providing subseasonal 
predictability for extreme heat 

Marshall et al. (2014) 
Clim Dyn, 43:1915-1937 



Conclusions 

There is significant potential to augment traditional weather forecast 

warnings for heatwaves to include guidance on longer timescales 

Understanding the capability of the forecast system for predicting 

subseasonal extremes underpins the potential future delivery of 

appropriate forecast products 

 

Thank you 
andrew.marshall@bom.gov.au 





Coupled Model integrations 

1 day 

Bred vectors are rescaled and  
centred to the central  

analyses 

Central unperturbed analyses:  
PEODAS and ALI 

Coupled Ensemble Initialisation System 

Coupled Model integrations 

1 day 

Bred vectors are rescaled and  
centred to the central  

analyses 

Central unperturbed analyses:  
PEODAS and ALI 

Coupled Ensemble Initialisation System 

Generates coupled perturbations of the atmosphere and ocean based on a 
breeding method 

Towards Coupled Assimilation... 
Based on the PEODAS infrastructure 

Initial conditions  



Application to subseasonal heatwave forecasts, e.g. January 2014 



Weekly-mean temperature anomalies in highest decile (above the 90th percentile; highest 10% of climatology) 

Upper decile thresholds for calculating probability composites (AWAP) 

SON DJF MAM JJA 

Percentile heat threshold products (tercile, quintile, decile) 


